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INTRODUCTION
Pregnancy is an arrhythmogenic state in which heart rhythm disorders may appear for first time or there can be exacerbation of pre-existing condition. 1 The hemodynamic, hormonal, autonomic and emotional changes of pregnancy and presence of underlying heart disease are factors that can lead to arrhythmias. 1,2 Ectopic beats and nonsustained arrhythmias are encountered in more than 50% of pregnant women investigated for palpitations which are generally benign and well tolerated requiring no treatment. 3, 4 Though sustained arrhythmias are relatively rare during pregnancy (2-3/1000), they do require treatment if associated with hemodynamic instability. [3] [4] [5] Paroxysmal supraventricular tachycardia (PSVT) is the commonest tachyarrhythmia found in pregnancy presenting with palpitations, shortness of breath and presyncope. However, these symptoms are quite frequent in pregnancy leading to either over or delayed diagnosis of the condition with its consequences. This case report highlights about the complexities in the diagnosis and management of paroxysmal supraventricular tachycardia.
CASE REPORT
A 25 years old primigravida, averagely built and nourished was referred from a private hospital at 35 weeks with recurrent episodes of palpitations and shortness of breath for multidisciplinary management. On admission, she was in stable condition with pulse rate of 122 beats per minute, respiratory rate of 22/minute and blood pressure of 100/70 mm Hg. There was no history of chest pain or syncope at the time of admission or in past. There was no history of such episodes in first trimester or before pregnancy. There was no history of sudden unexplained death in the family. She was admitted with similar episode at 28 weeks in private nursing home where she was evaluated for her symptoms. A complete blood count, sugars, serum electrolytes, thyroid profile, serum calcium and phosphorus was found to be normal. Her cardiac echocardiography did not show any structural and functional heart disease. An urgent electrocardiogram reported it as sinus tachycardia with rate of 145 to 150 beats/minute. Since no cause was found for her symptom and tachycardia, she was given carotid sinus massage for conversion to sinus rhythm. Unfortunately, it did not work, so she received two doses of 5 mg of IV verapamil at interval with transient response. Hence, she received IV diltiazem 12.5 mg which led to conversion to sinus rhythm. Since slight exertion led to increase in heart rate, she was started on oral sustained release verapamil 120 mg 12 hourly, metoprolol 12.5 mg and digoxin 0.25 mg once a day. She was discharged in sinus rhythm with these three drugs. After 2 weeks, digoxin and metoprolol was stopped as she remained asymptomatic. 
JSAFOG
At 35 weeks, she was referred to our institute when she developed another episode of palpitations, shortness of breath and fatigue. An immediate 12-lead electrocardiogram (ECG) showed a heart rate of 150 beats/minute, narrow QRS complexes (0.10s), normal PR interval and normal axis on admission. Her repeat CBC, thyroid profile, serum electrolytes, renal function test, serum calcium, magnesium were found to be normal. Echocardiography was negative for structural or functional heart disease with LVEF of 65%. Her upper and lower limb Doppler revealed normal flow studies with no focus of thromboembolism. Since she was hemodynamically stable and, already on verapamil, a beta blocker, metoprolol (12.5 mg twice a day) was restarted after consultation with cardiologist. Fortunately, she responded to metoprolol and developed sinus rhythm (84-96 beats/ minute) within few hours of admission. She continued to remain asymptomatic at rest but had palpitations on exertion. Fetal monitoring demonstrated a reactive non-stress test and a normal obstetric ultrasound. She remained hospitalized till 38 weeks of pregnancy as she and her family was anxious because of her cardiac condition. Because of concerns that labor pains may exacerbate her cardiac symptom, it was decided to deliver her by cesarean section at 38 weeks of gestation. She delivered a healthy female baby of 2.6 kg by an elective cesarean section which was done under combined spinal epidural anesthesia. Adenosine was kept ready during the surgery to terminate unexpected episode of SVT. Fortunately, her intraoperative and postoperative was uneventful with no recurrence of SVT. Verapamil was discontinued in postpartum period as it crosses the breast milk and she was discharged in sinus rhythm on oral metoprolol 12.5 mg once a day 10 days later.
DISCUSSION
Sustained supraventricular tachycardia (SVT) is a cardiac emergency during pregnancy which has the potential to cause hemodynamic compromise with fetal consequence by decreasing uterine blood flow. Paroxysmal SVT is defined as any tachyarrhythmia with a heart rate greater than 120 beats per minute. 2 The term 'paroxysmal' describes an arrhythmia that begins and ends abruptly. 2 It excludes subtypes of atrial fibrillation and flutter, as well as multifocal atrial tachycardia. 6 The main mechanism for the development of PSVT in women with structurally normal heart is via reentry, most commonly atrioventricular nodal reentrant tachycardia (AVNRT) in 60% and atrioventricular reentrant tachycardia (AVRT) in 30%. 6 Correct interpretation of 12-lead ECG is extremely important during evaluation of any tachyarrhythmia during pregnancy as several ECG parameters are altered in the course of pregnancy.
1 PSVT typically produces regular narrow QRS complexes (< 0.12 s) 1 whereas ventricular tachycardia (VT) produces wide QRS complexes (> 0.12 s) on ECG. It is very important to differentiate SVT from VT as SVT responds well to AV nodal blocking antiarrhythmic drugs, whereas women with VT will suffer from hemodynamic deterioration if these drugs are given inadvertently. Hence, an early cardiology consultation is recommended for accurate diagnosis of arrhythmia. 6 Thyroid dysfunction, electrolyte imbalance, anemia, fever, anxiety, toxic drug use and thromboembolism should be ruled out before the diagnosis of PSVT is made. Echocardiography helps to rule out structural and functional heart disease. Acute treatment of PSVT in pregnancy is similar to that of nonpregnant women. 4 Several reports have described successful nonpharmacological and pharmacological treatments of SVT in pregnant patients who are stable. 6 It is recommended that non-pharmacologic maneuvers (carotid sinus massage, Valsalva maneuver) be tried first before embarking on pharmacological treatment. 7 There are no class A antiarrhythmic drugs available to be used in pregnancy and all commonly used drugs are regarded as potentially toxic to fetus hence, they should be avoided if possible during the first trimester of pregnancy. 7 The major concerns with various antiarrhythmic drugs, if taken in second and third trimester are fetal bradycardia and growth defects; hence, the smallest recommended dose should be used initially with regular monitoring of maternal and fetal condition. 7 Secondly, absorption, bioavailability and elimination of these drugs are affected due to several physiological changes in pregnancy (increased blood volume, decreased protein concentration, alteration in gastric secretion and motility and hormonal stimulation of liver enzymes), hence dose adjustment and careful monitoring of both mother and fetus is essential as these changes can vary in magnitude during different stages of pregnancy. 8 This could be the reason for recurrence of PSVT in our case at 35 weeks of pregnancy when metoprolol was resumed for rate control. If vagal maneuvers are not effective, adenosine (class C), is the drug of choice to control SVT for its speed of action, efficacy and safety profile.
1 Adenosine (6-12 mg slow IV) is rapidly metabolized and ideally suitable for use during pregnancy with 90% success. Verapamil (class C), a calcium channel blocker, is as effective as adenosine in converting an SVT to sinus rhythm. 2 It is the alternative if the tachycardia is not reverted or in asthamatic women, 1 however, fetal distress has been associated with drug induced maternal hypotension. 1 Even beta blockers, metoprolol/propranolol (class C)
can be used to control SVT. DC cardioversion is safe in all phases of pregnancy and should be considered in women who do not respond to pharmacotherapy and who are hemodynamically unstable. 4 Fetal monitoring (by NST) and maternal monitoring (by ECG) during acute management of PSVT is paramount to diagnose fetal bradycardia and to see the response to maneuvers and pharmacotherapy respectively.
1,2
Prophylactic treatment is restricted for women with poorly tolerated symptoms, recurrent SVT or if associated with hemodynamic compromise.
1 Safety profile of antiarrhythmic drugs used in SVT during pregnancy and lactation are briefly summarized in Table 1 . 3 Beta blockers, such as propranolol or metoprolol are the first choice and if they fail then, sotalol (class B), flecainide are recommended as monotherapy. 1 If symptomatic episodes persist, combined treatment should be planned. 1 Atenolol and amiodarone are FDA class D drugs and are avoided during pregnancy. Cathetor ablation should be recommended in symptomatic women before they contemplate pregnancy. 8 During pregnancy, this procedure is restricted to drug refractory, poorly tolerated SVT and should be performed in second trimester if needed. 1, 8 Tocolytics (ritodrine, isoxsuprine) and oxytocin have been implicated to precipitate PSVT. 2 Recommendations are that oxytocin should be given as bolus of 5 units maximum and administered slowly or as infusion especially in the presence of cardiovascular compromise.
2
Vaginal delivery is not contraindicated in women with PSVT, however, emergency Cesarean section is often a consequence if the arrhythmia is intractable and resistant to medical management and DC cardioversion. 2, 9 In our case, either unavailability of adenosine or inexperience in using it might be the reasons for not using it as a first line drug in acute management of PSVT. However, the woman required two antiarrhythmic drugs, verapamil and diltiazem (both calcium channel blocker) for acute control of PSVT, suggesting partial success with verapamil.
CONCLUSION
Even though PSVT/SVT is the commonest arrhythmia in pregnancy, the degree of comfort and experience among obstetrician in treating it is minimal. So, when a pregnant woman with SVT presents to her obstetrician, assessment of vital signs, obtaining a 12-lead ECG, establishment of IV access, providing left lateral position, administration of 100% oxygen and frequent assessment of maternal symptoms and fetal stability are very important steps. Early cardiology consultation is recommended for correct diagnosis and management. Lastly, the knowledge about the various antiarrhythmic drugs that can be used during pregnancy and lactation is essential for favorable outcome. This case also highlights the need for keeping adenosine and verapamil in labor room as emergency drugs. 
